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THE EFFECTS OF PERCEPTUAL AND PIAGETIAN COGNITIVE 
TRtHNING ON THE READING ACIIIEVENENT OF FIRST GRADE PUPILS 
Abstract of Dissertation 
- . ··----
~-t~E.£.0~~: This study was designed to investigate the effect of pa1.r~ng 
cognitive training, developed from Piaget's theory, with perceptubl 
trainins on reading achievement. Also investigated was the effect of 
cognitive and perceptual training by themselves, as well as that of a 
cont:col group on reading achievement. A second purpose of this study 
was to investigate whether or not perceptual errors would be reduced 
by pairing perce.ptual and cognitive training as opposed to perceptual, 
cogniti.ve or control training alone. 
Procedures: Four first grades, with their 87 pupils, were used to rep-
re.sent the four conditions of training. These first grades were part 
of a three school elementary district with 1600 pupils. Each first grade 
~·ms ass~~;l19d one of four training programs: (l) Combined cognitive and 
percepttw.l training, (2) Cogclit:ive, (3) Perceptual, (i~) Control. The 
cognitive training t:::onsistcd of a prograir, Jeveloped from Piaget' s theory 
of cogrtition. The perceptual training was a progressive paper-pencil 
program. The four programs were started at the beginning of the school 
year and ended in May. 
Pretesting and posttesting was done nine months apart, with the 1iJide 
Range Achievement Test and the Slingerland Test of Learning Disability. 
Each hypothesis was restated in the null form. Statistical analysis in-
cluded homogeneity of regression, analysis of covariance and planned con-
tract comparison among treatment means. There was also a post hoc analy-
sis done to see if gender was a factor in determining differences among 
the group means. 
Findig_g~_: (1) There \vas found to be a statistically significant differ-
ence between the combined treatment group and the other three groups on 
the dependent variables of reading achieve::nent grade placements and per-
ceptual error scores. Inspection of the adjusted posttest means sug-
gested that the combined training was the most successful of the treat--
ments. (2) There was a significant interaction indicated between treat-
ment effect of cognitive training and gender on the dependent variable 
of reading achievements with females scoring higher than males. 
Conclusl_on.§_: The combining of a cognitive and visual perceptual training 
program produced a training effect that significantly and positively af-
fected the reading vocabulary scores and perceptual error rate of first 
grade children. The cognitive treatment was also found to have had a 
positive effect on reading scores. An interaction was present in that 
girls achieved better reading scores than boys as a result of cognitive 
training. Gender had no effect for the other three groups. 
E!.ec~mn~~9_tio_n..: The gains made by the children in the combined train-
ing program would suggest that a Piaget-based cognitive training program, 
combined with visual perception training should be included in the first 
grade curriculum as a means of acquiring higher levels of reading and 
visual skills. This study should be replicated with teacher variability 
controlled by havirig one teacher train the different groups of first 
grade pupils in the three treatments. 
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GENERAL STATEHENT 
This study was undertaken to investigate the 
controversy surrounding the role of perceptual motor 
training programs in the school curriculum. Huch of 
the controversy centers on the question of the general-
izability of training in perceptual motor skills to ner-
formance in reading. Proponents of perceptual motor train-
ing programs maintain that the training develops under-
lying neurological and sensori-motor organizations or in-
tegration, 'ljvhich is essential to the acquisition of read-
ing skills. Various rationales are given for different 
systems of training, but the activities suggested by these 
systems are similar in that they involve the use of motor 
and non-verbal perceptual training as a means of facilita-
ting reading skills in children (Barsch, 1967; Delacato, 
1966; Frostig and Horne, 1964; Getman, 1962; Kephart, 
1960). 
Unfortunately, the limited research material on 
the problem presents conflicting evidence. Studies sup-
porting the positive effects of perceptual motor training 
consist primarily of case study materials of individual 
children (Delacato, 1966; Kephart, 1960). Other studies 
confound variables by combining perceptual motor training 
with traditional education methods. 
iv 
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Introd'L1.c t ion 
Chapter I 
THE PROBLEH, HYPOTHESES, AND 
DEFINITION OF TERHS 
During the 1960's perceptual training was in-
troduced into the schools as one of the necessary com-
ponents of remedial reading programs. Such training was 
also regarded as an essential part of the early primary 
programs of reading skill development (Harris and Smith, 
1972). 
The advent of perceptual training in the pri-
mary school programs of reading was accompanied by a rush 
to try to demonstrate experimentally that such training 
'tvould actually improve reading. The results have been 
largely inconclusive (Duncan, 1971; Halliwell and Solan, 
1972). Some experimenters have reported success through 
increased reading achievement (Faustman, 1968; Bosworth, 
1967; Gibs0n, 1967). Other researchers have been unable 
to find positive results (Cohen, 1969; Rosen, 1966). 
One aspect of these perceptual training pro-
grams has been the basic isolation of these sequences 
from any integrated approach to child growth (Anheim, 1969). 
1 
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Teachers, particularly in the primary grades, are 
pressured by external and internal needs to make their 
students learn to read. Any procedure or method that 
holds out a promise to help is eagerly sought and used--
often without question. Nmv that some time has elapsed 
since the initial onslaught of perceptual training tech-
niques and materials, it seems appropriate to explore 
and integrate wh~t we know about perception into the re-
cent areas of knowledge in child grovrth and develop-
ment. 
Piaget has developed a theory describing how 
children develop in the cognitive area. Perception is 
included within this theory as an important aspect of 
cognitive growth. His theory indicates that to isolate 
perceptual training from cognitive training would ne-
gate the former (Flavell, 1963). Piaget's theory sug-
gests that students could be taught perceptual skills 
within the frame\vork of cognitive training (Furth, 1960). 
It would then appear possible to investigate the effect 
of various training combinations of perception and cog-
nition programs upon reading achievement. 
Statement of the Problem 
Some students are having difficulty reading. 
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There are indications from Piaget's work that a combina-
tion of cognitive and perceptual training might be help-
ful. As cited earlier, the effectiveness of isolated 
visual perception training is inconclusive. Despite 
this, the schools have continued to use such training as 
a continuing part of their K-3 programs. 
Purpose of the Study 
This study seeks to investigate the effect of 
pairing cognitive training, developed from Piaget's the-
ory, with perceptual training on reading achievement. Al-
so investigated will be the effect of cognitive and per·-
ceptual training by themselves, as well as that of a con-
trol group, on reading achievement. 
Since reading is both a cognitive and visual 
perception skill (Gibson, 1967; Harris and Smith, 1972; 
Werner, 1957), the researcher expected to see a signifi-
cant increase in reading achievement as a result of the 
paired training, as compared to either perception or cog-
nition training or no training at all. 
Theoretical Background 
Piaget's theory of intelligence offers a frame-
'tvork within which to understand the interrelationship of 
~~ 
perception and cognition. He suggests that perception 
must be understood as part of the total cognitive growth 
process (Piaget, 1969). Other authors have done exten-
sive work with perception (Anheim, 1969; Herner, 19Lr8), 
however, the work of Piaget places perception and cogni-
tion into a unified, mutually interacting system that has 
given rise to considerable experimental work (Almy, Chit-
tenden and Hiller, 1966; Furth, 1969; Piaget, 1967). 
Piaget states (Furth, 1969) that when an organ-
ism reacts there is not only the response to outside stim-
uli, but also "the response of the underlying structure 
within the organism". Hhen the young child experiences 
external stimuli, the underlying intrinsic cognitive struc-
ture determines, to a large degree, what is perceived. 
The process of perceiving involves assimilation 
and accommodation. "Assimilation is when an organism in-
corporates into r.is own mental framework the data from 
an experience" (Lavatelli, 1970). Therefore, in order 
for a child to respond there must be an inner sameness 
between the cognitive structure witclin the organism and 
the environmental phenomenon. A higher cognitive process 
is that of accommodation, where there is a modification 
of an existing framework of thought. There is a modifying 
and redefining of the cognitive framework so as to incor-
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porate the data that was assimilated. Initiative and 
choice are present as the child ' 1 takes a stand" on the 
presented data and as a process of accommodation is un~ 
dertaken, i.e., there must be an effort made by the 
child. 
In regard to the perceptual process, Piaget 
states that perception is a subordinate process of the 
cognitive operation/ sys tern and that it, ther•~fore, de-
velops in conjunction -vvith the developmental framevmrk of 
intelligence (Lavatelli, 1970; Flavell, 1963). Percep-
tual training alone will not lead to the transformation 
of data that is'necessary to logical thinking. Many pri-
mary programs emphasize perceptual training as a prerequi-
site to reading, but if this train~ng has little to do 
with transforming data (as in reading) then the percep-
tual training contributes little to the expected goal. 
The child must, through a cognitive process, change what 
he perceives. 
Lavatelli, of the University of Illinois, has 
done extensive work with Piaget's theory of childhood de-
velopment and, as a result of her work, developed a cog-
nitive training program. This program is designed for 
the grade placement years of kindergarten and first grade. 
vJith the development of this program, an investigation 
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can be made in the possibility of improving the effect 
of perceptual training on reading skill. 
Hypotheses 
This study is based upon the following hypo-
theses: 
H1 : Children who have training in both per-
ceptual and cognitive skills have better reading skills, 
as measured by the Reading Subtest of the Hide Range 
Achievement Test, than those receiving only perceptual 
training. 
H2 : Children who have training in both per-
6eptual and cognitive skills have better reading skills, 
as measured by the Reading Subtest of the Wide Range 
Achievement Test, than those receiving only cognitive 
training. 
H3 : Children who have training in both per-
ceptual and cognitive skills have better reading skills; 
as measured by the Reading Subtest of the Wide Range 
Achievement Test, than those in the control group who 
have neither cognitive nor perceptual training. 
H4 : Children who have training in both per-
ceptual and cognitive skills achieve lower perceptual 
error scores, as measured by the Slingerland Test of 
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Learning DisabiLity·, than those having only perceptual 
training. 
n5 : Children Hho have training in both per-
ceptual and cognitive skills achieve lower perce~tual 
error scores, as measured by the Slingerland Test of 
Learning Disability, than those who have only cognitive 
training. 
H6 : Chil~lren who have training in both per-
ceptual and cognitive skills will achieve significantly 
lower perceptual error scores, as measured by the Sling-
erland Test of Learning Disability, than those in the 
control group ~;v-ho receive neither cognitive nor· percep-
tual training. 
Limitation 
The students are not truly representative of 
the cross-section of the nation's school population in re-
gard to large city and urban populations. Hmvever, Pia~­
get's theory has stated that regardless of the cultural, 
intellectual, and experience factor:;, the cognitive pro-
cesses and structures are the same for all children. Some 
children will mature earlier, some ~?ill be delayed (Lava·-
telli, 1970), due to environmental and genetic factors, 
but the essential processes and structures are still 
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present and show their effect in the child's cognitive 
and perceptual development. 
The variable of teacher difference could not 
be completely controlled. This difference involved such 
variables as teacher effort, skill in personal interac-
tion with children, and exoerience. The latter element 
vJas felt to be some1·.rhat controlled, as none of the 
teachers had less than five years experience. 
The selection of the children cannot be consid-
ered random sampling. As Keppel (1973) stated, however, 
most subjects are selected from convenience rather than 
at random. 
Statistically, the extension of the results of 
this experiment cannot be extended beyond its boundaries. 
However, Keppel makes the point that there are statistical 
and non-statistical generalizations. The former cannot 
extend beyond the statistics for the sample, but the lat-
ter, based upon knowledge of the subject matter, permits 
extension of the findings. 
Definitions 
For the purpose of this study, the following 
terms are defined: 
Visual Per~eption Training. Visual Perception 
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Training is described as visual thinkinE (Anheim, 1969). 
It is a process of learning to understand sensory data 
through the modality of the eyes. Training in this sen-
sory area means to instruct the student to perceive his 
world in such a way that visual stability is present 
(Harris and Smith, 1972). Nany such programs are avail-
able, e.g., Winterhaven's Perceptual Training Program 
(~Jinterhaven Lions Research Foundation, Inc .. , 1969), Fros-
tig Program for Individualized Training and Reffiediation 
in Visual Perception (Kephart, 1971), POINT System, de-
veloped by Fresno City Schools. 
The visual perception training used in this 
study was the program of eight units from the Continental 
Press, Inc., which included skills. in Visual Readiness, 
Seeing Likenesses and Differences, and Visual Discrimina-
tion. 
The Piaget Cognitive Training Program. Lava-
telli, working with American Science and Engineering, 
Inc., developed in 1972 a cognitive training program, 
using Piaget's developmental theory as a framework. The 
program trains children, ages 4-6, in those areas of 
intellectual growth that are predominant at the afore-
mentioned ages, as defined by Piaget (American Science 
and Engineering, Inc., 1972). 
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The first chapter of this dissertation has 
presented an introduction to the problem, stated the 
problem, discussed the significance of the study, stat-
ed the hypotheses, specified the assumptions and limi-· 
cations of this research project, and defined the tech-
nical terms used in the report. 
There are four additional chapters to com-
plete this dissertation: Chapter II is a review of 
the relevant literature; Chapter III describes the de-
sign and procedures of the study; Chapter IV gives a 
presentation of the data obtained from this investiga-
tion; and Chapter V states conclusions based upon the 
study and offers some recommendations for further study. 
Chapter II 
CURRENT RESEARCH 
This chapter is concerned with the theoreti-
cal and research foundations of the question investi-
gated by this research project. Central to the research 
done were two areas of interest: The first one was the 
role of perceptual training in the acquisition of read-
ing skills, and second was the interrelationship of cog-
nitive operations and perceptual functions a.s applied to 
reading. 
Certainly, as noted by Spache (1976), there 
are a multitude of issues involved with learning to 
read, as well as in the remediation of reading disabil-
ities. As indicated, however, this study attends spe-
cifically to the problem of whether an interdependency 
exists bet~1een perceptual and cognitive functions that 
can be used to enhance reading skills. 
Introduction 
With the advent of Frostig's visual perception 
training programs in the mid-sixties, a tremendous in-
terest for this type of tra~ning as an answer for read-
11 
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ing problems developed within the educational system. 
There had been other authors and investigators inter-
ested in visual perception training, such as Kephart 
(1971), who had published his theory in 1960, but Fros-
tig provided a program which included a test and a re-
mediation package of materials. Since the time of the 
publication of the Frostig materials, the various com-· 
panies that sell educational materials and p:rograms have 
become involved with producing many different visual per.,.. 
ception training packages. Implied in these remediation 
and training activities is the assumption that these pro-
grams will somehow increase reading levels both on the 
readiness and on the remediation levels. 
There appears to be a diyision made between 
visual perception training by itself and visual percep-
tion training done to increase reading skills, i.e., vo-
cabulary reading skill. This paper deals with visual per-
ception training and reading, but it seems appropriate to 
mention a few studies dealing with basic visual perception 
training as an introduction to the subject before going 
ahead and applying it to reading success. 
The studies reviewed here concerning perceptual 
training for perceptual skill increase, as well as read-
ing enhancement, seem to illustrate the tremendous con-
fusion present regarding Hhether or not perception 
training helps a student in his acquisition of reading 
skills. 
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The general studies grouped together here are 
kept at a minimum due to the constant repetition of re-
sults that are present. As one reads the hundreds of 
reports, it is apparent th~t certain major points are 
being repeated. 
During the 1960's many investigators were in-
terested in the Frostig tests and training materials as 
a means of increasing perceptual skills. One investi-
gator of the Frostig materials was Coralie (1969) , who 
demonstrated that the F'rostig Developmental Program in 
Visual Perception (FPDVP) significantly improved percep-
tion, as reflected on the Metropolitan Readiness Test. 
Another study by vJiederholt and Hammer (1971), 
substantiated this improvement of perceptual skills by 
the use of the Frostig materials. Unfor-tunately, the 
authors used Frostig's o~vn test as a pre- and post-measure. 
The training materials reflect much of the test in their 
training sequence, thus preparing the student to better 
take the test. A similar type of experiment w·as conduct-
ed by Bishop (1972), who also found that the FPDVP ~vould 
improve perceptual scores on the Frostig test. 
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In opposition to these studies, Buckland, 
(1969), Pumfrey and Anthony (1972), and Sheck (1967), 
found no significant perceptual skill increase with the 
use of Frostig materials, nor did Church (1970), who 
in two separate studies, also found no gain in visual 
perception skills through the use of Frostig materials. 
He also raised the question as to the value of any per-
ceptual training. Conversely, other studies, such as 
those by Nuehl (1966), Rose (1974), Turner and Fisher 
(1970), Hilliams (1969), and King (1964), using a vari-
ety of training materials and tests, showed significant 
gains in perceptual skills. 
Collectively, there does appear to be evi-
dence that it is possible to increase or stimulate per-
ceptual skills using perceptual training programs, al-
though there has been little done to show that the gains 
are permanent. 
Even though the majority of the studies are in 
support of perceptual training, the varied studies are 
also not always fully positive in their findings. One 
apparent problem that is present in many of the studies 
surveyed is,that the authors do not give a rationale for 
their choice of specific perceptual training programs. 
They imply that visual perception training is essentially 
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the same whether it is a paper-pencil task, manipula-
tion of geometric shapes, colored puzzles, etc. On the 
other hand, examination of the many published training 
tasks seems to clearly indicate that many factors are 
involved. There is also, as with the Frostig test, a 
use of items that are related directly to the training 
materials, which then contaminates the results through 
teaching to the test. 
The second issue that is more important to 
this study is that of the relationship of perception en-
hancement to reading achievement. As will be noted, the 
studies are more controversial than those dealing only 
with perceptual improvement. 
Reading and Perceptual Training 
The studies that favor perceptual training as 
a means of helping increase reading achievement are min-
imal. One that did support such preparedness for read-
ing was done by Benensen (1972), who isolated out the 
factor of visual memory from the gross category of visu-
al perception, and found that this was positively correl-
ated with reading at the readiness level. This is one of 
the more interesting investigations, due to the specifi-
city of factors dealt with instead of a global approach. 
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Halliwell (1972) found that Perceptual train-
ing helped reading achievement of boys, but only in con-
junction with a regular reading program. Developmental 
differences, specifically boys', show that their visual 
perceptual skills mature slower than girls'. From Hal-
liwell's work it would appear that he has again demon-
strated this in regard to perception. One study by Gam-
sky and Lloyd (1971) noted improved word recognition 
skills through the use of the Frostig training program 
in kindergarten. 
Rouch (1968) trained first graders in visual 
.discrimination skills and tested whether there was im-
proved reading. He found no significant reading achieve-
ment increase, even though there was a significant in-
crease in visual-motor skills. Other authors, such as 
Hedges (1974), Lapray and Ross (1965), Fortenburg (1969), 
Seaton (1972), Thomas (1971), found negative results in 
trying to increase reading achievement by means of per-
ceptual training. 
Several authors, such as Fortenburg (1969), 
surveyed a large number of studies and stated that read-
ing skills were not improved by perceptual training, but 
that there was a significant increase, in most cases, of 
visual motor-skills. 
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There were, besides the positive and nega-
tive studies, several that pointed toward other factors 
which tended to illustrate some of the multi-factors pre-
sent in the subject areas of perception and reading. New-
man (1972) found that perceptual training resulted in 
greater reading achievement. However, the results also 
demonstrated that older children having reading proble~s 
improved more than did younger children. This brought in 
question the age factor of the perceptually delayed child. 
This agrees with a study by Andersen and Stern (1972). 
A study by Holovka (1971) showed a significant 
increase in reading skill, but when he followed the 
children over a two-year period there was a regression of 
skills. No explanation 1-vas given,. except to consider 
the factor of individual attention given by the teacher 
and its decreased effect when taken away. One factor 
the author might have considered is that the original 
training -vms not assimilated, but rather was a short 
term "memory task" forgotten over time. 
Several authors have mentioned the state of 
developmental readiness for perceptual tasks, including 
Klesius (1971), who suggested that the various research 
projects studying visual perception and reading have 
been moving tmvard identifying conditions under which 
the training procedures for visual perceptual skills 
tend to improve reading. The point has yet to be 
reached, but he points toward the multitude of avail-
able experiments to be studied for an integration. 
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It appears from the many and varied studies 
that many perceptual training programs do tend to in-
crease measured visual perception skills. Many authors, 
however, seem to have made the error of teaching to the 
!e~, as with the Frostig test and training programs. 
Following perception training success, many studies have 
attempted to prove a positive effect between perceptual 
training and reading success. There has been less demon-
strated in this area. Results tend to be negative. The 
successes seem to point toward an age factor, where the 
older child may respond to visual perception training 
due to a delay in development. In contrast, the younger 
child would possibly be maturing at a normal rate arid 
not be amenable to remediation~ since he does not need 
it (Anderson and Stern, 1972). 
There are many factors not yet brought together 
in regard to the visual perception training field, not 
the least of which is the training method. Visual per-
ception training takes many forms and methods. The 
first training materials tended toward simple draHing of 
19 
geometric forms. As educators and curriculum special-
ists became more sophisticated, the types of programs 
increased to include manipulation of geometric material 
as well as basic letters and numbers. 'VJith time there 
appeared training involving drawing such as developed 
--------~-----'---' 
by the Westinghouse Corporation and packaged under the 
title of CHILD. This is a developmentally based visual 
perception program progressing from readiness to the 
first grade level. Other training programs, such as the 
one used in this study, followed the same type of format. 
Naterials with color cues, tactile stimuli, and gross 
physical training, have also appeared. Rationalizations 
for the particular method used are often not given, or 
they are me-n.tioned briefly without further explanation. 
The topic of cognition in reading is not addressed 
here as there is no current relevant research that seems 
to directly deal with. the question of conceptual skills 
and reading development. Nany authors address themselves 
to the role of cognition in reading, but not until the 
student has learned to read short sentences and paragraphs 
at the primer level. As a consequence, the author felt 
that an overview of Piaget' s view of perception ~rould seem 
to introduce the reader to cognition as it fits within this 
study. The author would also refer the reader to Werner's 
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(1957) study in comparative psychology, where a detailed 
analysis is made of the formation of syncretic thought 
in primitive man as it parallels the perceptive and 
conceptive development in children of our society. Wer-
ner makes the point that the primitive mentality fuses 
or syncretically organizes perception/imagery and the 
r~al world, and so also does the child of our society 
in the early years of his life. This illustrates an 
interdependency of the visual stimuli and the conceptual 
structure that develops to understand or decode environ-
mental stimuli. 
Piaget's Theoretical Framework Regarding. the Interrela-
tionshi:P of _Rerce..E.!:.i_on and Cognitive Developmen~ 
In light of the previous discussion, it would 
appear that the best conditions for enhancing reading 
through visual perception training would be with older 
children who show perception deficiency, and then link-
ing remedial reading techniques with the visual percep-
tion training. 
Piaget's theory of cognitive development has 
yet to be .researched, much less linked to reading en-
hancement and perception. Certainly, Piaget's observa-
tions over the past forty years offer considerable validity 
but for the purpose of this study there is a dearth of 
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research. For the clarity of this study, it was felt 
that a brief statement should be made regarding Piaget's 
theory in regard to perception and cognition. 
Some Preliminary Distinctions 
Visual space has been and continues to be an 
area of investigation favored by educational psycholo-
gists interested in the learning process. It is Piaget 
who deserves the credit for having introduced the funda-
mental distinctions and interrelationships that seem to 
exist, first between perceptual space and intellectual 
space, and second between sensori-motor and representa-
tional space (Laurendeau-Pinard, 1970). 
Perceptual Space and COgnitive Space 
In his work in the perceptual mechanisms (1961), 
Piaget states that there is a distinction between tbe 
figurative and the operative aspects of knmvledge; a 
distinction which appears to be critical at all stages 
of development. w1len an individual "knows" an object, 
he is constructing or reconstructing it. Piaget states 
that the knowledge of this operation must include two 
aspects: First, an aspect which is essentially operative, 
related to the operation by which the individual submits 
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the object to the transformation necessary for its re-
construction; and second, a figurative aspect related 
to the direct or pictorial perception of the successive 
states between which the transformational activities 
must be interposed. The operative aspect is dependent 
upon intelligence at all levels. The figurative aspect 
is dependent upon perception (or on the mental image). 
Piaget emphasizes the crucial fact that intel-
ligence and visual perceptions have a reciprocal influ-
ence upon each other. The information provided by per-
ception serves .as raw material for the intellectual ac-
tion or operation, and reciprocally, the intellectual ac-
tivities exert an influence on perception. 
~epresentational Space 
The understanding of representational space be-
gins to develop around the age of two years with the emer-
gence of the symbolic function. This is a developmental 
phenomenon which requires that the achievements attained 
at the earlier sensori-motor level of motor activity re-
assert themselves on the symbolic and conceptual levels 
(Piaget and. Inhelder, 1948). Spatial representation then 
derives from sensori-motor activity, to which it is added 
\\•hen the appearance of the symbolic function enables the 
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child to act not only on objects which are real and phys-
ically present in his perceptual field, but also on ob-
jects which are symbolized or mentally represented. A 
critical facet of this process is the fact that the men-
tal representation is not simply the mental recollection 
of the objects, nor even of the action exerted on them. 
It is still an action, but an action which has been in-
ternalized--that is, an implicit action l;vhich is carried 
out in thought on the symbolized object. 
This is phrased differently by Laurendeau and 
Pinaud (1972), in that they state that to recall an ob-
ject mentally is to reproduce or to sketch this object in 
thought, and that this mental activity is not limited to 
representing an external action or the result of this ac-
tion, but it actively reconstructs it and extends it to 
the symbolic level. 
A final critical point is noted by Piaget when 
he states that the internalized actions of symbolic thought 
are static and irreversible through about age seven, 
and are modified through the conditioning of perceptual 
activity. 
Knowing and Perceiving 
Having discussed the concept of space as viewed 
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by Piaget, it is now important to look at some broader, 
yet specific, processes of how children acquire "knowing" 
and to relate this to perceptual-space awareness. 
~men a child looks at the world around him, the 
underlying respective structures of intelligent behavior 
dictate or explain what the child perceives. The stimu-
lus can be said to be that part of the world to which the 
child is responding, and the main factor of response is 
the underlying structure of the organism (Furth, 1969; 
Piaget, 1973). The stimulus received is also viewed as 
intrinsically related to the structure--it is able to be 
assimilated by the internal structure. The concept of 
Assimilation is very critical to Piaget. There is as-
similation each time an individual incorporates into his 
mental framevJOrk the data from an experience (Lavatelli, 
1970). Or, as described by Furth (1969), ''Assimilation is 
a technical term for the psychological relation of a 
stimulus to a reacting organism and expresses an inner 
correspondence or sameness between an environmental phe-
nomenon and the structure within the organism." 
If the incoming stimulus is not understood or 
cannot be assimilated, then for the child it does not con-
stitute a stimulus--the stimulus would not exist for the 
child. This would be true of all learning, whether it is 
perceptual--space, language, or value systems. Piaget 
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(Furth, 1969) states that structuring occurs at all 
levels of behavior and is equivalent to knowing. Know-
ing is defined as being synonymous with assimilation to 
the child's internal structure. This process is not con-
sidered to be conscious. To restate this view it is pro-
posed that an organism cannot respond to a stimulus un-
less the stimulus is, at least in some rudimentary way, 
meaningful or known to the child. Furth (1.969) states: 
"The main point for Piaget is that behavior 
at all levels demonstrates aspects of con-
struction, ~rhich derive at least partly from 
the behaving organism' s· intrinsic structure, 
and that this structuring aspect is identi-
cal with meaningful knowing behavior." 
In order for knowing and assimilation to take 
place there must be self-activity (Lavatelli, 1970). The 
obtai_nment of knowledge comes from the child who has to 
do for himself. Self-activity is crucial for the child, 
as he must transform the data. The elements to be assim-
ilated may be present in an experience, or the child may 
be told of the error in his performance or thinking, but 
unless the child is act:Lvely engaged in deal:Lng with or 
struggling with the data, no learning takes place. Like 
adults, children are not easily convinced by being ver-
bally corrected. They have to act upon the data and 
transform it. As indicated by Piaget, knowledge is not 
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a copy of reality. To know something one must modify 
one's conception of reality (Lavatelli, 1970). 
In regard to the perceptual process, which 
is the concern of this study, Piaget's theory makes it 
ouite clear that this process is not the same as that of 
operational thought. Perceptual skills develop parallel 
with cognition and provide basic data for the growth of 
intellect. Through the process of assimilation a child 
must change the data so it makes logical sense. It would 
then appear that perceptual skill is not only a function 
of maturation, but a measure of how well the data is un-
derstood at any given maturation level. Teaching chil-
dren by rote drill about spatial judgments may be either 
a waste of effort or a process that could be greatly en-
hanced through cognitive training. 
Summary 
An overview of the field of visual perception 
training ~vas given, which tended to indicate that such 
skill building could take place. 
The next major review was in regard to the ef-
fect of visual perception training on reading achievement. 
The majority of studies were not supportive of the hypo-
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thesis that perceptual training helps reading. There 
were several investigators, however, who did report sig-
nificant results in reading gains. 
It is not argued that children do not need 
visual perceptive skills. It is obvious that an under-
standing of visual stimuli is needed to be able to cor-
rectly perceive the form of written language. What is ap-
parent in evaluating many of the studies is that there is 
not sufficient control of many of the factors such as abil-
ity, developmental maturity, and sex differences. Per-
haps it is best stated that many of the studies are of the 
basic pre- and post-test form with a reading test followed 
by visual perceptual training, follow·ed by the same read-
ing test. The visual perceptual training program is often 
chosen without sufficient rationalization given for the 
particular form of training used. 
A short statement regarding the Piaget cogni-
tive theory and how it incorporates perception as a major 
factor was presented. The.re were several vital points to 
be considered: One, that perception is an important as-
pect of knowing, and two, that without as-similation there 
is no learning, i.e., one has to understand what the in-
coming stimuli means. Finally, there has to be participation 
of the learner in an act of learning. 
Chapter III 
NETROD OF STUDY 
This chapter describes the methodology for 
test:Lng the effects of administering cognitive train-
ing, deve lop.:~d from Pi age tian theory in conjunction with 
perceptual training, as opposed to the training of per-
ceptual skills and cognitive skills in isolation from 
each other. The dj.fferences will be measured in read-
ing achievement and peiceptual skills. 
Analysis of covariance p·rocedures were used to 
determine whether there \vere significant treatment ef-
fects among the four groups on the dependent variables 
of achievement and perceptual error Ecores. It was also 
possible to determine if gender as a variable was rele~ 
vant, or if there li-Jas an interaction between gender and 
the variables of achievement and perceptual scores. 
The subjects for this study were eighty-seven 
first grade children attending school in an elementary 
district of approximately 1500 studerits. Economically, 
the state of California rates this school district in 
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the upper 25% of all districts in the state.* 
The majority of parents work in Auburn, Rose-
ville and Sacramento, thus making this a predominantly 
suburban area, with the majority of people commuting. 
Racially, there are only a fev-1 minority children who 
are Japanese or Spanish, from old, long-established 
families. 
Procedure 
Experimental Groups. There were four first 
grades in the district. Three of these classes were 
assigned to the three experimental_conditions, while a 
fourth one was designated as a control group, Assign-
ment to the various conditions of .treatment was done 
randomly. The treatment groups were designated in the 
follov.1ing manner: 
1. Experimental Group A--24 pupils; 14 male, 
10 female. This group was given only the Piaget cogni-
tive training program. 
2. Experimental Group B--18 pupils; 10 male, 
8 female. This group was given only the visual percep-
tion training programs of the Developmental Learning 
*State Testing Report--Grades 2, 3, 6, April, 1977. 
State of California, Department of Education. 
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Materials Company. 
3. Experimental Group C--26 pupils; 12 male, 
14 female. This group received cognitive training pro-
gram and the visual perceptual training program. 
4. Control Group--19 pupils; 10 male, 9 fe-
male. This group received no training. 
Teachers of each group 
Group A: This teacher is quiet, rather intro-
verted, with fourteen years of teaching experience in 
the primary grades. She does not pressure her child-
ren, and occasionally has discipline problems. 
Group B: This teacher is a very motherly per-
son, who worries a great deal about her pupils and is 
often overly concerned that they might not be ready for 
the next grade. Her teaching experience consists of 
fifteen years in the primary grades. 
Group C: This is the youngest of th_e four 
teachers. She has a structured classroom, tends to be 
very verbal, and is somewhat demanding of her students. 
Her teaching experience is six years. 
Group D: This is a very warm and motherly 
teacher, who is well-liked by her students. Her teach-
ing time in the primary grades has been eighteen years. 
31 
Testinz Instruments 
-----·-~-·-..\...!·-~----··--~-·----
S1_i~~rland Test of Learning Disability: This 
is a visual perception test which contains a series of 
subtests that are representative of visual perception 
skills. These include copying of geometric forms, spa-
tial mvareness, close and distant copying of letters 
and words, and visual memory. A total score of errors 
is obtained. Reliability measures have been reported 
between .57 and .65 (Oliphant, 1969). 
W~-~e Range Achievement .Test: This is an 
easily administered achievement test, with a vocabulary 
list that extends from alphabet recognition through a 
fourteenth grade level vocabulary. Scores are reported 
as grade level scores. Reliability coefficients are 
reported by the authors ranging from . 981 to . 993, "tvhile 
validity studies correlations have been reported rang-
ing from .68 to .91. 
Cognitive Training Program: Lavatelli, Uni-. 
versity of Illinois, working with American Science and 
Engineering, Inc., developed, in 1972, a cognitive train-
ing program* using Piaget's developmental theory as a 
~" See Appendix 
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framework. The program trains primary children, ages 
four through seven, in the areas of intellectual growth 
(American Science and Engineering, Inc., 1972). Those 
areas trained were: (a) Classification Operations, 
(b) Number, Heasurement and Space Operations, and (c) 
Seriation Operations. As stated by Lavatelli (1970), the 
program is one designed to train children to acquire 
logical ways of thinking. 
The materials for the program come in a pack-
aged sequential form that leads the teacher and stude.nt 
through the three operations at a pace set by the teach-
er, although it is recommended that at least twenty min-
utes a.day, three days a week, be considered as the 
norm. Each operation has its own~aterials for the 
child to manipulate. It is imperative that the teacher 
never tell the child what to do, but merely guide the 
training, seeking to understand the child's reasoning 
process. 
Perceptual Training Pro_g£am. After consulta-
tion with the two teachers using the perceptual train-
ing material, it was decided to use the perceptual train-
ing material in the form of worksheets from the Conti-
nental Press, Inc. The teachers had a number of programs 
to choose from regarding visual perception training. 
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Among these were manipulative material such as fitting 
together puzzles, paper-pencil puzzles, Frostig pro-
gram, and Hinterhaven material. 
The Continental Press worksheets were chosen 
due to their progression from simple to complex materi-
als, their approximation of task to school work, in that 
they were similar to many other curriculum materials in 
the language arts area, and finally, their use of let-
ters and words as part of the training activities. 
These worksheets are made from Liquid Dupli-
cator Masters, _with 24 lessons pei book unit. The units 
used \vere : 
Visual Reo.dines s Skills Levels 1, 2 
Seeing Likenesses and 
Differences Levels 1, 2 , 3 
Visual Discrimination Levels A, B, c 
Testing and Tr.aining· Progr·am 
Each child in each of the four first grades 
was administered the Slingerland Test~-Form A and the 
Wide Range Achievement Test-Reading Vocabulary Test 
during the fourth "t.v~ek of September. The author admin-
istered and scored the Slingerland Test in groups of four, 
with the teachers' and teacher-aides' help. The Wide 
Range Achievement Test-Reading Voce.bulary was given 
individually by the author and teachers. 
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At the end of the experiment, during the 
third week of May, the same tests were given again by 
the same personnel. 
Training of the two teachers and their aides, 
using the Piaget material, was done starting the week· 
before school and extending through several follow-up 
sessions just prior to use. Observation of the use of 
these materials was done by the author to ensure that 
the procedures .of administration were followed correctly. 
The perception material was quite easy to use 
and entailed no pretraining. 
Procedure for Use of Training 1'-'Ia.'te.rial 
Group A: This class received cognitive train-
ing twice a week, approximately twenty minutes each ses-
sion. The teacher and teacher-aide divided the class in 
half between them and worked with groups of four to six 
children at a time. 
Group B: This group initially received two 
worksheets per day to complete. As it became apparent 
in late February that there were not enough days left to 
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the end of the training time to complete the worksheets, 
the number g:iven per day was increased to three. 
The order of presentation of the worksheets 
progressed from figures to simple -vmrds to complex words. 
This order was similar to the normal presentation w·ithin 
the classroom of visual·-based curriculum. Children first 
achieved mastery of geometric forms with pencil-paper 
tasks, as well as manipulation of three-dimensional ob-
jects. They then moved to writing letters and small 
words, which includes visual-motor-perceptual skills. 
The worksheets parallel this developmental and classroom 
sequence and were given in the following order through 
the school year: 
1. Visual Readiness Skills 
Level 1 
2. Visual Discrimination 
Level A 
3. Visual Discrimination 
Level B 
4. Visual Readiness Skills 
Level 2 
5. Seeing Likenesses and Differences 
Level 1 
6. Seeing Likenesses and Differences 
Level 2 
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7. Seeing Likenesses and Differences 
Level 3 
8. Visual Discrimination 
Level C 
Group C: This group received both cognitive 
and pe:::·ceptual training. The training time and pre~;en-
tation was that of the two groups A and B combined. 
Group D: This was the control group a.nd main-
tained the regular classroom teaching procedures. 
Statistical Procedur·es 
Each of the hypotheses stated in Chapter I was 
restated in the null form and tested by appropriate stat-
istical methods. These included t.esting for homogeneity 
of regression, analysis of covariance, follo·wed by planned 
contrast comparisons among treatment means (Keppel p. 85-
103). The level of significance for rejecting the null 
hypothesis was established at .OS. 
Ntill Hypotheses 
There is no difference in the mean read-
I 
ing level, a.s measure\by the VJide Range Achievement Test, 
between children who have-had training in both perceptual 
and cognitive skills and those \vho have had only cogni-
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tive training. 
H2 : There is no difference in the mean 
reading level, as measured by the Wide Range Achievement 
Test, between children who have had training in both 
perceptual and cognitive skills and those who have had 
only perceptual training. 
H3 : There is no difference in the mean read-
ing level, as measured by the Wide Range Achievement Test, 
between children who have had training in both perceptual 
and cognitive skills and those in the control group hav-
ing neither cognitive nor perceptual training. 
H4 : There is no difference in the mean read-
ing level, as measured by the Slingerland Test of Learn-
ing Disability, between children who have had training in 
both perceptual and cognitive skills and those having 
only cognitive training. 
H5 : There is no difference in the mean read-
ing level, as measured by the Slingerland Test of Learn-
ing Disability, between children who have had training 
in both perceptual and cognitive skills and those having 
only perceptual training. 
H6 : There is no difference in the mean read-
ing level, as measured by the Slingerland Test of Learn-
ing Disability, between children who have had training 
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in both perceptual and cognitive skills and those having-
neither cognitive nor perceptual training. 
Statistical Analysis 
A test of homogeneity of regression was first con-
ducted. Following this, an analysis of covariance was done 
to determine if any treatment effects were present. Final-
ly, in order to accept or reject the hypotheses of this stu-
dy, provided treatment effects were present, a series of 
planned a priori contrast comparisons among treatment means 
was done (Keppel, p. 85-103). The adopted level of signifi-
cance ~vas set at . 05. The computer service used was the Bur-
roughs 6700 at the University of Pacific, with Fortran Program-
ANCOVA analysis. Dr. Aiken of th~ Universitv of Pacific, 
. 
School of Education was the referring resource for the computer 
service and program. 
Model for Analysis 
Test 
c p og_=.:_ ____ ercep. Sex Pre- Post-
cl M With T;Ji th 
Cog. Percep. F 
. Group 
A v.Tithout H 
Percep. - F 
Group 
Group B VJithout. ~\ith H 
Cog. Percep. F 
Group D Without H 
... 
Percep. F 
-·-·----!..-.-·------ '------ -- ··----
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Chapter III has discussed the method of the 
study. The population of the study was described as 
were the testing instruments, treatment and statistical 
procedures. 
Chapter IV 
STUDY FINDINGS 
The previous chapters have dealt with the 
problem of whether perception and cognition skills 
could interrelate to improve reading vocabulary 
scores and also reduce perceptual errors. The basis 
for this study carne from Piaget's Theory of Cognitive 
Growth. 
Preliminary' Analysis 
Before an analysis could be done, it was 
necessary to establish that th~ individual within-
group regression c~efficients for the data of both 
reading and perceptual error scores were homogene-
ous. 
Tables 1 and 2 show· that the individual 
within-group regression coefficients for the data 
of both reading and perceptual error s·cores are homo-' 
geneous. This permitted the analyBis of covariance 
to be done. 
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Table 1 
Test of the Homogeneity of Regression 
Coefficients for Reading Grade 
Placement Scores 
Source ss df HS F 
Between 
Within 
'""P > 
~--------
regression 2.16 7 .31 1.10~\-
regression 19.81 71 .28 
.OS 
Table 2 
Test of the Assumption of Homogeneity of 
Regression Coefficients for Per-
ceptual Error Scores 
Source ss df HS F 
Between regression 90.76 7 12.97 . 80''' 
Hi thin regression 1149.63 71 16.19 
'""P '> / .05 
The first analysis of covariance study was done 
to determine if there was a treatment effect among the 
groups in reading achievement grade placement scores using 
the Wide Range Achievement Test posttest scores. Table 3 
shows that there was a significant treatment effect and that 
nonchance differences were noted between the groups. 
Having determined that there was a treatment ef-
feet, it was then necessary to investigate where the treat-
ment effect occurred among the various group means by use 
of a priori or planned contrast comparisons among treatment 
means. A summary of the Comparison F ratios is shown in 
Table 4, along with the hypothesis associated with·each F 
ratio comparison. This summary or overview shows that all 
of the contrast comparisons exceeded 'the level of .05 set 
for this study. Each of the hypoth.eses is presented separ-
ately within the following pages .. 
Table 3 
An Analysis of Covariance Summary Using the Post 
Reading Grade Placement Scores from the 
Source 
:Hethod 
Gender 
Hethod & 
Error 
Total 
Wide Range Achievement Test as the 
Dependent Variable and the Pre-
test Scores as the Covariate 
ss 
adj df MS adj 
20.32 3 6.77 
.17 1 .17 
Gender 2 . lj.l~ 3 .81 
21.97 78 .28 
44.90 85 
----
i\"p _,./ 
.001 
.............. 
~'\";' .. ·p < 
'·-... 
.05 
F 
24. 06''~ 
.61 
2.89;'( 
<: 
r'• 
UJ 
~ 
PJ 
J-1 
1-cJ 
(!) 
li 
() 
(!) 
'"d 
rt 
I-'• 
0 
:::J 
Table 4 
Summary of Planned Comparison F Ratios for 
Reading Grade Placement and Perceptual 
Error Scores Used to Test the Six 
Reading Hypotheses 
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Cognitive Perceptual L Combined Control 
Cognitive 
- --
I ReadingT Hl 
F=l3. 8lidd( 
---·---- -·· Reading 
Perceptual l-12 
F=33. 7 s~·(~'d( 
!Jerceptiiai '-:Perceptual Percep-
Combined H4 Hs tual -
H F= 9. 34*'1( F= 6. 04'1-- 6 
F= 6. 16~"" 
c..- Reading 
Control H4 
I F 66 2s··~-· .. ·~· .:--:: • 4"\ ""I .. , 
*p <.025 
**p <.01 
***p <.001 
Statistical Treatment of the Hypotheses 
The six hypotheses stated in Chapter 3 in null 
form were each tested as fo.llows, with the first three 
hypotheses being concerned with the effect of the various 
treatment programs upon reading vocabulary scores. 
H1 : There is no difference in the mean read-
ing level, as measured by the Wide Range Achievement Test, 
between chi 1.dnm who have had training in both percep-
tual and cognit:i..ve skills and those who have had only 
cognitive training. 
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The first planned comparison shown in Table 5 
indicates that there was a significant difference between 
the perceptual and cognitive groups beyond the adopted 
level of significance. This, therefore, suggests that 
H1 is false. 
Table 5 
Planned. Comparison Among the Treatment Heans for the 
Cognitive Treatment vs the Combined 
Treatment Groups Using Reading 
Achievement Scores 
Analysis of Variance 
Source ss df 1-IS F 
Comparison 1 3.89 1 3.89 13.81* 
Error 21.97 78 .28 
-,\·p < .001 
H2 : There is no difference in the mean reading 
level, as measured by the Hide Range Achievement Test, 
between children who have had training in both percep-
tual and cognitive skills and those who have had only 
. perceptual training. 
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Results shown on Table 6 indicate that there 
was a significant difference between the combined and per-
ceptual groups beyond theadopted leve.l of significance. 
This then suggested that H2 is false. 
Table 6 
Planned Comparison Among the Treatment Heans for the 
Perceptual Treatment vs the Combined Treatment 
Group Using the Reading Achievement Scores 
Source 
Comparison 2 
Error 
*p <: . 001 
Analysis of Variance 
ss 
9.51 
21.97 
df 
l 
78 
HS 
9.51 
.28 
F 
33.75-1> 
H3 : There is no difference in the mean reading 
level, as measured by the \Vide Range Achievement Test, 
between children who have had training in both perceptual 
and cognitive skills and those in the control group having 
neither cognitive nor perceptual training. 
Table 7 indieates that the.re was a significant 
difference between the combined and control groups beyond 
the adopted level of significance. This, then, suggests 
that H3 is false. 
' 
I 
l 
I 
I 
' 
Source 
-~--
Comparison 
Error 
Table 7 
Planned Comparison Among the Treatment 
Means for the Control Group vs the 
Combined Treatment Group Using 
Reading Achievement Scores 
Anal_ysis of Variance 
-
ss df MS F 
3 18.55 1 18.55 64. 32'k 
21.97 78 . 28 
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"kp <.001 
Table 8, containing the adjusted post-test 
means for reading achievement scores, shows that the 
combined treatment group is the best of the treatments 
in increasing reading achievement scores. 
Table 8 
Pretest and Posttest Means of Reading 
Achievement Scores for the Treatment 
and Control Groups 
·GrouEs Pretest :t-~ean Post test 
Cognitive 1.13 2.68 
Perceptual 1.18 2.33 
Combined 1.12 3.22 
Control 1. 27 2.06 
··-·----------·----------
~1ean 
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Table 9 contains the second analysis 
of co-variance, v-1hich was done to determine if there was 
a treatment effect among the four groups or a significant 
difference between the means on the dependent variable 
of perceptual error scores. The results show that there 
.was a significant difference present between the means 
of the group. 
Table 9 
An Analysis of Covariance Summary Using the Post 
Reading Grade Placement Score from the 
Slingerland Test of Learning Disability 
as the Dependent Variable and the Pre-
Test-Scores as the Covariate 
Source ss d' df MS d' F a J a J 
Hethod 183.14 3 61.05 3. 84"( 
Gender 1. 06 1 1. 06 .07 
Method & Gender 57.42 3 19.14 1. 20 
Error 1240.39 78 15.90 
Total 1482.02 85 
-;'<p < .05 
The next three hypotheses deal with the effect 
of the treatment and control groups in regard to chang-
ing perceptual error scores. As with the first three 
l:.S 
hypotheses, planned contrast comparisons were made to 
determine whether or not the null form of each of the 
study's six hypotheses was to be accepted or rejected. 
H4 : There is no difference in the mean read-
ing level, as measured by the Slingerland Test of Learn-
ing Disability, between children who have had training 
in both perceptual and cognitive skills and those hav-
ing only cognitive training. 
Results from Table 10 indicate that there \•las 
a significant difference between the cognitive and combined 
beyond the adopted level of significance. This, there-
fore, suggests that H4 is false. 
Table 10 
Planned Comparison Among the Treatment Means for the 
Cognitj_ve Treatment vs the Combined Treatment 
Group Using Perceptual Error Scores 
Analysis of Variance 
Source ss df MS F 
Comparison 4 148.50 1 148.50 9. 34~·~ 
Error 1240.39 78 15.90 
~·'p // ~ .01 
H5 : There is no difference in the mean reading 
level, as measured by the Slingerland Test of Learning 
Disability, between children who have had training in 
both perceptual and cognitive skills and those having 
only perceptual training. 
Table 11 results show that there was a signifi-· 
cant difference between the perceptual and combined groups 
beyond the adopted level of significance. This, therefore, 
suggests that H5 is false. 
Table 11 
Planned Comparison Among the Treatme.nt Heans for the 
Perceptual Treatment vs the Combined Treatment 
Group Using Perceptual Error Scores 
Source 
Comparison 5 
Error 
,,/ ~"P <., . 025 
' 
Analysis of Variance 
ss 
96.13 
1240.39 
df 
1 
78 
HS 
96.13 
15.90 
F 
6. 04~·--
H6 : There is no difference in the mean reading 
level, as measured by the Slingerland Test of Learning Dis-
ability, between children who have had training in both 
perceptual and cognitive skills and those having nei.ther 
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cognitive nor perceptual training. 
Table 12 results show that there was a 
significant difference between the combined and control 
groups beyond the adopted level of significance. 
therefore, suggests that II6 is false. 
Source 
-----· 
Table 12 
Planned Comparison An:ong the l.'reatment 
Means for the Control Group vs the 
Combined Treatment Group Using 
Perceptual Error Scores 
Analysis of Variance 
ss d.f :tvLS F 
~l • J.t1l.S, 
Comparison 6 97.95 1 97.95 6. 161( 
Error 1240.39 78 15.90 
·kp < .025 
The adjusted posttest means for perceptual 
error shown in Table 13 suggest that the combined 
treatment ·is the best training method to use to re-
duce perceptual errors. 
I 
-~ 
I 
Table 13 
Pretest and Posttest Heans of Perceotual 
Error Scores for the Treatment 
and Control Groups 
Groups Pretest He an Post test ;·.f.ean 
-
Cognitive 25.63 10.95 
Perceptual 25.11 10.03 
Combined 21./3 6.11 
Control 19.68 3.58 
An additional variable. was included in the 
51 
factorial analysis of covariance which was that of gender. 
A post. goc decision was made to use that information 
to see if gender was a factor in determining differ-
ences mnong the group means, and also to see if there 
was an interaction effect between the treatments and 
gender. 
Table 3 indicates that there was a significant 
interaction taking place between the treatments and gen-
der with regard to HRAT reading data. Gender, as a main 
effect, however, showed no significant difference. 
Table 9 shows no significant effect of gender 
as a main effect or in interaction with the treatments. 
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It, therefore, appears that gender is a factor that in-
fluenced the effect of the treatment in terms of read-
ing achievement, but not in regard to perceptual error 
scores. 
The reading achievement means for the eight 
treatment-by- gender combinations are presented in '!.'able 
1L1-. In order to examine the interaction, the cell means 
were plotted in Figure 1. The row and column marginal 
means are representative of the effects of the treatment 
and gender effects. Ho·wever, the simple main effect of 
the cognitive treatment, plotted in Figure 1, shows an 
interaction "tl.7ith females doing better than males. The 
combined, perceptual, and control treatments showed no dif-
ference between boys and girls. 
Table 14 
Adjusted Grade Placement Reading ~1eans 
of Treatment Groups and Gender 
Combinations 
Treatments 
Gender Cognitive Perceptual Combined Control 
Nale 2. !.;.] 2.36 3.45 1. 96 
Female 3.04 2.27 3.12 1. 98 
------------------------------
?-:ean 2. 71 2.32 3.27 l. 97 
~~ean 
2.59 
2.68 
! 
' 
1 
l Grade 
Placement 
:;.u 
3.5 (l) 
Pl 
p_. 
1-'· 3.0 ::I 
OQ 
;:t> 2.5 
\.) 
::r 2.0 1-'• (D 
<: 
(I) 1.5 s (l) 
::J 1.0 rt 
Combined 
-------------------
·-ve co_wit~ 
: _:::-_:__PerceE_tual 
Control 
·------
----t 
Male 
---------· 
Female 
Gender 
Figure 1 
Plot of Data Presented in Table 14 
Showing Interaction Between 
Treatment Effect and Gender 
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The results have indicated that there was a sig-
nificant treatment effect present between the four treat-
ment group~ on the dependent variables of reading achieve-
ment grade placement scores and perceptual error scores. 
It was noted that gender did not show a significant ef-
feet. However, there was a significant interaction indi-
cated between the treatment effect and gender on the de-
pendent variable of reading achievement. Under the cogni-
tive training, females scored higher than the males. 
No other gender differences were observed. 
The six hypotheses of this studv, in the 
null form, were tested by planned comparison studies v7i.th 
all being found to be false. From the adjusted post-
test means, it was sho-vm that the coiP_bined treatment 
was the best of the three treatments and better than 
the control group in improving reading achievement 
scores and lowering perceptual errors. 
Chapter V 
Sillft/!ARY, CONCLUSIONS, AND RECOMHENDATIONS 
This chapter is divided into three sections: 
(1) A summary of the research project, (2) The con-
clusions that can be made from the analysis of the data 
presented in Chapter IV, and (3) Recommendations rela-
tive to the conclusions of the study and recommendations 
for further study. 
Summa.r:v -~
The purpose of this research was to determine 
if visual perception training, in conjunction with a 
· ~.,. cognitive training program developed from Piaget t s 
theory of cognitive growth, would increase reading 
achievement skills and reduce perceptual error scores 
better than cognitive, perceptual or no training approaches. 
Also studied, post hoc, was whether gender had an effect 
or interacted with the type of treatment in regard to the 
reading sco~es or perceptual error scores. 
AI?-alysis of the data was done through analysis 
of covariance and planned contrast comparisons among 
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treatment means. There was one post hoc comparison 
to detennine if there were interactive effects"between 
gender and the treatment variable. 
Method 
The subjects in this study were eighty-seven 
students from four first grade classes from the Loomis 
Union Elementary School District. Three of those first 
grade classes were used as the experimental groups, and 
the fourth one as a control. Three treatment methods 
were used which included cognitive, perceptual, and 
combined cognitive/perceptual training. Only one train-
ing method was given to a class or group of children. 
The training of the children took place for the entire 
school year. Pre and post testing were done with the 
Wide Range Achievement Test and the Slingerland Test of 
Learning Disability. 
Results 
The results of this study suggest that the com-
bined treatment of cognitive/perceptual training produced 
the best results in increasing the reading achievement 
scores and lowering perceptual errors. An interaction 
was noted between gender and the cognitive treatment in 
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relation to reading scores, in that girls achieved 
higher scores than boys when given that partictllar 
training. In contrast, the perceptual, combined, and 
control groups showed no gender differential effect. 
One confounding variable should be identified 
which might have produced differences among the four 
groups, namely of teacher differences. The teache.rs 
used were different· in their age, experience, and per-
sonalities. In support of teacher similarity, the 
teachers were experienced, having had at least five 
years of teaching, and were considered to be excellent 
teachers by each principal. They were instruct~d and 
o·bserved throughout the school year by the author of 
this study, and were all apparently equally interested 
in the project. 
The teacher variability does produce an ele-
ment of tentativeness into the interpretation of the 
results. However, the posttest results in every case 
were as predicted. It, therefore, seems that this re-
sult does suggest that some benefit8 may be derived from 
the combined cognitive/perceptual approach, although fur-
ther replications are required to firmly establish this 
finding. 
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'Discussion 
Reading and the Three Treatment Groups 
Combined Treatment. Of the three treatment 
groups, the combined treatment was hypothesized to be 
the most effective method of increasing reading achieve-
ment vocabulary scores. A planned comparison of the 
posttest means showed that the combined treatment was 
the best method of increasing th~ reading scores. It 
is suggested that Piaget's formulation of the relation-
ship between cognitive function and perception is tenta-
tively supported, namely that cognitive function and 
visual perception have a positive influence upon each 
other. 
The combining of cognitive and perceptual 
training parallels the interrelationship that Piaget 
speaks of when he says· that there is no demarcation 
between perception and intelligence (Furth, 1969). ·He 
contends that knowledge is ·the result of the organism 
constructing such knowing from its interaction with 
sensory data. 
Cognitive Treatment. The Cognitive Treatment, 
although not as powe.rful as the combined program, did 
have a group mean eight months above that of the control 
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group. Cognitive training, therefore, seems to have 
a positive effect in improving reading achievement 
scores. Piaget has not addressed himself to the ques-
tion of how to improve or increase cognitive skills, 
however, Lavatelli's attempt to translate Piaget's formu-
lations into a cognitive training program would appear 
to be somewhat successful. 
Perceptual Training. The gain in reading 
achievement through perceptual training alone was ap-
proximately three mont~s. compared to the control group. 
This lack of more substantive g~in in reading achieve-
ment resulting from perceptual training is consistent 
with the. general negative results found in the literature 
by Fortenburg (1969). 
The minimal increase noted could be accounted 
for by the type of perceptual training used in this 
study, which used alphabet and word discrimination tasks 
as part of the advanced program. By using these word 
"stimuli", the youngster received some direct training 
in working with words, which in turn may have helped in 
the reading vocabulary task. 
Perceptual Skills and the Three Group Treatments 
Combined Treatment. The Combined Treatment was 
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the most successful of the treatment methods in reduc-
ing perceptual errors. As with the reading scbres, 
the combination of cognition and perception appeared 
to produce a significant drop in perceptual errors. 
This gain from the combined treatment program 
reflects Piaget's contention regarding the interdepen-
dency of knowing and perceiving that was also demon-
strated in the reading aspect of this study. By giving 
. . 
the child training in verbalizing and symbolizing his 
world, using basic familiar objects and color, paired 
with perceptual training, the child is more able to make 
accoimnoda.tions (Furth, 1969)(Lavatelli, 1970}, which 
then allow assimilation of new material, i.e., the cog-
nitive level changes in depth and maturity, which en-
hances the rate of learning. 
Cognitive and Perceptual Training. From Table 
13, it is seen that the reduction of perceptual errors 
for either the cognitive or perceptual treatments was 
no better than that of the control group. One possible 
reason for this lack of difference in treatment effect 
is that the perceptual training method used was not a 
powerful enough technique for the first grade student 
to lower perceptual errors more than cognitive or control 
group treatments. These two latter groups had had visual 
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perceptual experience built into their usual curricu-
lum, which may.have equalled the effect of the'perceptual 
training group. 
Gender. An unplanned, or post hoc comparison 
was made regarding whether or not there was a difference 
between the responses of the boys and girls to the dif-
ferent treatments. From Figure 1, it appears that cog-
nitive training is more effective in improving reading 
achievement scores for girls than it is for boys. One 
possible reason for this effect, as noted by Kennedy 
(1971), would be that girls develop language faster than 
boys in the American culture, thus also acquiring a base 
for conceptual-symbol growth at an earlier age. 
Conclusions 
This study has indicated that by combining a 
cognitive and visual perceptual training program, there 
is a transfer effect that significantly and positively 
affects the reading vocabulary scores and perceptual er-
ror rate of first grade children. Inspection of the post-
test means also indicates that the cognitive treatment 
had a positive effect on reading scores, although not to 
the level of the combined program. Gender difference 
was studied post hoc, and showed that there was a treat-
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rnent effect present in that girls achieved better 
reading scores than boys as a result of cognitive train-
ing. The results for the other three groups indicated 
that gender had no effect. 
It would, therefore, be suggested that girls 
may not need the more time-consuming combined training, 
but could benefit as much from the cognitive program. 
This seems to support the general observation by teach-..., 
ers in the primary grades that girls are more mature 
than boys during the early school years. They, there-
fore, respond earlier to cognitive training. 
Recommendations 
The gains made by the chj.ldren within the com-
bined treatment class would suggest the inclusion of a 
Piaget-based cognitive training program, combined with. 
visual perception training, for first grade students 
in acquiring higher levels of reading and visual skill. 
Because the girls did almost as well on the cognitive 
program alone it would, possibly, save some time to give 
the girls the cognitive treatment alone. 
There was a question of teacher variability 
influencing the results. This was answered to some de-
gree by identifying commonalities of experience, principal 
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judgment, and strict supervision of the treatment pro-
grams by the experimenter. Nevertheless, a follow-up 
study should be done controlling teacher variability. 
One means of doing this would be to have one teacher 
train three different groups of first graders. It would 
also be suggested that the study be done with minority 
children and with children from other socioeconomic lev-
els. 
As indicated by previous research, this study 
seems to support the research that states visual percep-
tual training does not help reading. Therefore, the 
time that would be used by teachers to apply such train-
ing is suggested as being ineffectual for the majority 
of students in helping improve reading vocabulary skills. 
Further studies should investigate the vari-
ous treatments at the kindergarten and second grade lev-
el to see if the reading vocabulary skills could be im-
proved at these grade levels by such programs. It would 
be of particular interest to see if at the second grade 
boys would improve with the cognitive treatment, as the 
girls did at the first grade. 
'· 
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APPENDIX 
A Piaget Program by Celia S. Lavatelli, Early Childhood 
Curriculum, American Science and Engineering, Inc., Bos-
ton, 1970. 
There are two parts, in the form of boxes 
with drawers containing the materials ·which the teacher 
gives the. child to exvlain, guided by specific question-
ing given in the teacher's manual. The divisions of train-
ing are listed below: 
Classification · 
1. Identifying properties of objects and matching objects 
by a one-to-one correspondence of properties. 
2. Completing sets by discovering relationships. 
3. Finding the intersection of t'tvo sets of objects. 
4. Combining objects to make subclasses. 
5. Recognizing complementary classes. 
6. Flexibility of grouping. 
7. Making classes from subclasses. 
8. Reversing to compare whole classes to .parts. 
9. Extending awareness of common properties of groups. 
10. Increase combinations. 
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Number 
1. Establishing equivalence of sets by one-to-one 
exchange of objects. 
2. Upsetting equivalence. 
3. Develop concept of half. 
4. Establish equivalence of sets by identity. 
5. Develop conservation by changing dimensions v.rith-
out changing quantity. 
6. Visualizing object in space bounded by horizontal 
and vertical lines. 
7. Establish conservation of area. 
Measurement and Space 
1. Conservation of length. 
2. Left-right transformations with 180° rotation. 
3. Representations of models. 
4. Coordinating different views of models. 
5. Transposing models. 
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